In today's society, the speed of industrialization is accelerating, and communications between cities are becoming frequent and closer. It is fast and convenient to promote these rapid developments. Traditional transportation usually are fueled by oil which is burning non-renewable, and fuel that cannot be completely burned. Normally, they will be mainly released into the air in the form of carbon dioxide and sulfur dioxide, so fuel trucks bring serious energy and pollution to human's environment. Therefore, according to the current development situation, this development trend is clearly inconsistent with the laws of human survival, so every country has to develop and improve their green environment. In recent years, some developed countries the electric car to protect the human living environment. The electric car is mainly use the power that stored in the battery stored as a power source to reduce the toxic gas emissions to the air. It can save the oil energy at the same time, so the battery charge is very important. This paper is based on DSP to design an electric vehicle charging power system, charging the battery, mainly for the current development of the status quo, designed clean and environmentally friendly car charging power. From the view of the above problems, this design is based on DSP to design an electric vehicle charging power system, through the DSP event manager to generate PWM control signal to drive thyristor, and then through the power electronics technology, AC-DC conversion DC power supply, and finally to Battery power supply, complete the design. Therefore, this article mainly from the following aspects: (1) DSP is applied in this design. The design of the use of DSP is mainly to the back of the power electronic circuit to provide thyristor drive signal, we know that the 2000 series DSP can provide dead zone PWM to control signal. In Texas Instruments, there are almost 2000 series of DSP are attributed for the MCU series. (2) The application of power electronics in this design. This design is to complete the charge to the battery, to obtain a certain DC power supply. Therefore, there will be using the power electronics technology, from the AC into DC, and lastly to the battery power supply, the entire design contains AC-DC circuit, SCR trigger Circuit, output voltage stabilization circuit. With the acceleration of the industrialization process, the use of automated devices in production and life become more frequent, and more fi elds have begun to replace human labor with machines to speed up production and speed. We know the rapid development of the industry and the operation of the machines are necessary to consume energy. According to the law of energy in physics, the emergence of an energy source will inevitably lead to another energy consumption. In these energy sources, mostly are non-renewable energy Therefore, the importance of energy are naturally refl ected. With the advance of industrialization, the phenomenon of social pollution is generally deteriorated. Since the emergence of developed countries, haze, Minamata disease, toxic smoke, global warming and other phenomena, people began to tense, and also began to care about their own living environment, especially the old capitalist countries, their early development basically Is to consume energy to enhance. Therefore, to repair the destruction of nature is also an imminent thing. With the awakening of people's consciousness, there is getting more countries are beginning to develop clean energy, such as wind, electricity, geothermal, nuclear and so on.
1. Background and significance of the design of an electric vehicle charging power system
The background and signifi cance of the study
With the acceleration of the industrialization process, the use of automated devices in production and life become more frequent, and more fi elds have begun to replace human labor with machines to speed up production and speed. We know the rapid development of the industry and the operation of the machines are necessary to consume energy. According to the law of energy in physics, the emergence of an energy source will inevitably lead to another energy consumption. In these energy sources, mostly are non-renewable energy Therefore, the importance of energy are naturally refl ected. With the advance of industrialization, the phenomenon of social pollution is generally deteriorated. Since the emergence of developed countries, haze, Minamata disease, toxic smoke, global warming and other phenomena, people began to tense, and also began to care about their own living environment, especially the old capitalist countries, their early development basically Is to consume energy to enhance. Therefore, to repair the destruction of nature is also an imminent thing. With the awakening of people's consciousness, there is getting more countries are beginning to develop clean energy, such as wind, electricity, geothermal, nuclear and so on.
Industrial process will also bring new technology, integrated circuit development, people began to have highperformance DSP chip, this design is the use of high-performance fixed-point DSP chip, with its event manager to generate PWM waveform, trigger The operation of the power electronic circuit, resulting in a stable output voltage.
Research status and problems at home and abroad

Research status at home and abroad
The problem of energy has always been a matter of concern to all countries. People who are concerned with political news know that war in the world is basically caused by the energy sector. In the development of each country, each of them uses their own resources and technology to open up new energy. For example, the development of wind energy for some countries. Its purpose is to build a wind turbine generator power generation. Some countries develop geothermal energy, through geothermal power to provide energy, some countries use them as water resources, through the hydroelectric power to provide electricity. Some countries, like Japan, have no resource, they can only rely on nuclear power generation.
The above technology is to generate electricity. Of course, it is feasible. However, these things are far from meeting the requirements in some areas, so people began to use the battery. Battery development has many years of history. First of all circuit and it through an external DC to the battery charge. Finally, after charging the power, it release for the click to use. From charger, the most widely used power electronic technology, people are generally using AC-DC circuit, change from the AC into DC, and then into the battery, to its power supply. For Power electronic circuits, we generally use the whole control device , The full control device is not allowed to have a trigger waveform, so we have chosen the DSP event manager, used to generate dead zone PWM waveform, used to drive the full control device to complete the normal operation of the entire circuit.
Problems faced
Based on the DSP design of an electric car charging power system, its main part are the DSP processor and power electronics part. Therefore, DSP controller's development and the development of power electronics technology play an important role in restricting the design. With the emergence of digital signal processing, DSP technology is in the continuous development. It also has its unique improved Harvard structure, data and instructions to achieve separate access, so take the number of instructions and can be carried out separately, and the operation can greatly speed up. The speed of the controller, and the DSP contains a separate hardware multiplier, which makes it faster in multi-processing, than the usual controller. Besides, it is because the existence of hardware multiplier making a lot of instructions within the DSP turn into a single cycle of the instruction, so that compared to a large number of data operations, DSP superior performance is fully refl ected. At the same time DSP also uses the pipeline operation, which makes the task to spread out, greatly speed up the overall processing speed. In addition, DSP internal contains a large number of independent bus. For example, DMA data bus. During the transmission of the data, it goes directly over a separate DMA bus, without the need to take up the bus, so CPU does not need to hang, but greatly accelerated the whole system running speed. However, to see a little while at the same time, the problem is also corresponding, because of its unique and complex structure, making the DSP speed cannot be achieved quickly, Hence, in order to get better performance, how cleverly designed to achieve the complexity of DSP and high speed coexistence at the same time is an urgent problem to be solved.
With the development of power technology, switching power supply continues to appear and invent new products. Based on the power electronics, developers fully use the principle of automatic control to achieve the full stability of the power supply performance. The rapid development of power electronics is inseparable from the development of power electronics and devices, from the most primitive diodes to the thyristor to the full control device, etc., power electronic devices are constantly evolving, to meet the requirements of the moment , they show a higher performance, but with the continuous development of electronic technology, the performance of power electronic devices also constrain our further high-performance switching power supply to achieve. To this end, continue to fi nd better power electronic devices has become issue that need to be concerned for current researchers.
The battery charging design to achieve
The battery charging design is achieved through the power of electronic circuits to convert AC power to direct current, in which the power electronic circuit of the full control device trigger waveform is generated by our DSP controller, DSP through the event viewer of the PWM Circuit, and produce the PWM waveform, the completion of these two work, the output power directly into the battery, and complete the design.
Introduction to the DSP Event Viewer
The function of DSP event viewer is very powerful, generally include a general-purpose timer, with a comparison capture unit, as well as orthogonal encoding circuit, event viewer timer, compare capturer, orthogonal coding circuit function Is similar to the same, but the name is diff erent. The general timer in the event viewer module can be changed by programming, which can be implemented on an external or internal clock basis, with the pin TCLKINA to provide an external input clock, using TDIRA for the timer direction. The premise is, the same timer at this time must work in the directional increase and decrease count mode.
Event viewer interrupt events, each group has a diff erent interruption fl ag, interruption enable register and some external interrupt request event, through the interrupt priority, we can artifi cially set, interrupt the response, the interrupt enable bit decision again. When the interrupt occurs, whether the controller interrupt, interrupt mask register, also determines whether the interrupt generated after the interrupt response. The interrupt fl ag register is displayed when the interrupt is generated and the interrupt is interrupted.
Introduction to Power Electronics
Power electronic technology. In fact, it can also be said as the switching power supply technology, mainly it use the switching devices to achieve power conversion, commonly used devices are divided into half-controlled devices and full control devices, etc., through the trigger signal control switch device conduction to turn off the circuit, and to achieve the circuit turn on and off, the general application and step-down circuit, push the circuit, rectifier circuit, inverter circuit, and motor control circuit. The main circuit that used in this design is power conversion circuit.
Introduction to battery
The battery is a storage power device. Before using, fi rst thing to use is DC Charging. The battery is used to store energy, fully charged directly to the motor and other power consumption devices, to the entire automation system to provide power. Commonly used batteries are generally chemical batteries, both contain the cathode and anode, rechargeable batteries also have a certain life. Of course, when a certain time, the charge cannot rush into the time, you can use a lower DC power direction charging, so that the anode and the cover on the electrode bar of the cathode is reversed, so that the new electrode is again exposed to the electrolyte.
The main work of the paper
This design is based on DSP to design an electric vehicle charging power system, mainly to complete the power conversion to achieve AC electric DC, and then through the DSP to provide dead-zone PWM waveform control full control device to achieve the output voltage which can be adjusted, the voltage of the fi nal output are sent to the battery on the incoming port, complete the circuit design. To this end, the design of this paper, mainly in accordance with this idea to explain the various modules.
Introduction
Introduction to traditional car power
Since the beginning of the industrial revolution, the fi rst is the Watt steam engine, changed the whole process of industrialization, the beginning of the traditional car generally chose to use combustion fuel, resulting in expansion of external work, so the source of power is the piston external work.
Battery development
The development of the battery is accompanied by advances in chemical theory, we all know that the basic principle of the battery is charged when the energy into chemical energy, stored up, and then wait until the appropriate time, and then chemical energy will be changed into electricity, electrical equipment consumption, so it realize the portability of the energy, the user can according to their own needs, and choose their own batteries to meet their own needs.
Batteries are started from the most primitive chemical batteries, continue to develop, and gradually move toward clean, durable, environmentally friendly, durable use. Besides, it began from the social aspects of individual and then into the lives of modern people.
Development of DSP
With the development of electronic technology, the real-time requirements of digital signal processing become higher, DSP technology also has developed. Firstly, DSP started from the most original fi xed-point to the development of fl oating-point, improved from the Harvard structure to the Harvard architecture. Have continuously improvement on the performance. With the access to the pipeline technology has making his time-sharing operation become possible, while the structure also greatly enhance his performance. The future of the DSP will improve its speed in the foundation of complexity, not only getting the advantages in the data processing, but also in their own control areas, it can catch up with the monolithic function.
The development of power electronics
With the improvement of the stability requirements of the circuit system, the stability requirements of the power supply system are correspondingly deepened, and then the performance of the power electronic devices is also evolving from the point of view of the development of the power supply system. The initial diode, to the emergence of semicontrol devices, and then to the full control of the emergence of power electronics technology development began to reach his rising stage, a variety of power electronic circuits have emerged, coupled with the principle of automatic control will be added to the power electronics technology, then the switching power supply technology is also born.
3. Design to achieve the principle 3.1. Hardware selection of the circuit
3.1.1DSP selection
In this design, we use the Texas Instruments TMS320LF2407 series of DSP to achieve DSP-based to design an electric car charging power system, the chip fi xed at point of DSP, its function is complete. In fact, Texas Instruments is the basic system for the microcontroller. TMS320LF2407 uses 3.3V power supply, it contains a lot of basic performance of the microcontroller, including the general I / O port, and then they have their own timer and interrupt, and its Interrupts are like ARM9, are two-level interrupts, which allows the film itself to manage more external interrupts. Besides, TMS320LF2407DSP also includes SCI communication, bus, DMA, and so on. These are common features that owned by the basic microcontroller. However, TMS320LF2407DSP not only these, it also contains the functions that general microcontroller does not have. For example, it improved Harvard architecture, the program memory and code separate, so during the fetching process in the central processor, it will enhance the effi ciency. At the same time, it also has a built-in hardware multiplier, this feature makes him in dealing with the number of nine operations, especially when the multiplication, the speed greatly accelerated, especially the FFT transform, or convolution transformation. Because we all know that in the microcontroller, the multiplication, are generally to be converted by adding to deal with, such a day multiplication instructions may be programmed to write a lot of periodic instructions, but the instructions of TMS320LF2407DSP hardware multiplier is categorized as single-cycle instructions, which means it can complete the basic multiplication operation within a week. Lastly, TMS320LF2407DSP pipeline technology. This technology is a breakthrough, its machine processing tasks are scattered, making the effi ciency of the machine to deal with things become increasingly high.
Basic principles of the battery
The basic working principle of the battery is very simple. That is, when the battery is charged into the energy can be stored in the chemical storage, storage stability, when the battery discharge, and then the internal storage of chemical energy will change into electricity and released for electrical equipment such as motor use. There are many common type of batteries, such as chemical batteries, general lead batteries, and so on.
The design of the software fl ow topology
This DSP-based design of an electric vehicle charging power system, the main circuit hardware topology diagram is as follows:
The application of DSP in this design
Characteristics of PWM
This design uses the DSP of TMS320LF2407, its event viewer can produce a powerful PWM function, and it produced the PWM waveform which is actually controlled by dead zone, which makes us choose to complete this design to become a better choice , To summarize them, the PWM that generated by TMS320LF2407DSP has these functions:
(1) The width of the register is 16 bits, which matches the performance of the 16-bit processor.
(2) Has an unique programmable PWM controller for PWM output pairs, which makes it unique in power electronics and click-to-application technology.
(3) PWM frequency is adjustable, pulse width is adjustable, making his operation becomes fl exible.
(4) Itself also has a shieldable power drive protection interrupt. Making the circuit performance become more secure.
(5) Its PWM is very flexible. Can be symmetrical, can also be asymmetric, and itself also has the function of automatic reloading.
The use of PWM
For the PWM waveform, we use the PWM waveform that bring the dead zone, our design is with control of the comparison unit with dead zone, when the dead zone of the comparison unit is willing to be able to, then the two PWM signal transition will be separated by a period, this time interval is called dead zone, its size can also be achieved through software programming.
Power electronic circuit working state analysis
The design, we used a bridge converter circuit to achieve AC to DC rectifi er, their work is as follows:
Through the above steps, to achieve our battery input voltage requirements.
Under normal circumstances, we choose AC-DC conversion can meet the requirements, but if we meet the higher requirements, the simple AC-DC converter circuit waveform eff ect is not enough, the following AC-DC conversion, AC-DC-DC Transformation, AC-DC-AC-DC transformation to do comparative analysis, indicating AC-DC-AC-DC transformation.
(1)AC-DC conversion. AC-DC conversion is the alternating current into direct current, its basic circuit diagram and simulation waveform as follows:
After observation, its ripples of the waveform is relatively large, cannot meet the requirements of high precision.
(2)AC-DC-DC conversion. AC-DC-DC conversion is to convert AC into DC, and then further DC into another mode of DC. Its basic circuit and simulation waveforms are as follows:
Through the comparative analysis, we found that the final waveform of this transformation, the ripple is still relatively large, cannot meet the charging requirements.
(3)AC-DC-AC-DC converted. AC-DC-AC-DC conversion is to convert AC into DC, then the DC into AC, and then AC into DC fi nally complete the exchange of DC to DC, its basic circuit and simulation waveform is as follows:
It can be seen from the above waveform that the eff ect of selecting the AC-DC-AC-DC converter output is the best, so we choose this circuit.
Conclusion
Summary of the work of the paper and future prospects
With the development of electronic technology, the application of electric power resources has become a followup research problem, so its position cannot be ignored because it is essential in many areas and fi eld. The design of the charging power supply has a high value and has always been that people are constantly researching and improving, hoping to have better performance on the design techniques of rechargeable batteries. This design is based on the DSP design of an electric vehicle charging power system, and fi nally succeeds in the realization of its basic functions, to solve the power electronic circuit design and DSP waveform generation circuit control, and ultimately we can use the direct input To the battery port voltage. For this, the design in this article has fi nally completed the following design:
(1) The generation of drive waveform. Through the event viewer unit of the DSP controller, the PWM waveform adjustable signal is generated, and the software is programmed to achieve its fast adjustable, which is followed by the drive waveform input to the full control device.
(2) Power electronic circuits. Power electronic circuit is the most important part of this design, Through the past world rectifier, the AC power change into DC, use the controllable transistor control, through the PWM control, to adjust the entire circuit on and off , and ultimately , DC power input go to the battery input port.
Future Outlook
Overall, this design is still very successful, we have done a lot of power electronic circuit contrast and research, have their own choice and innovation, and ultimately through the eff orts, whether hardware or software, have made a better breakthrough but there are still some shortcomings and need to continue to improve. To sum up, generally have the following:
First of all, through the ideas and thinking, DSP 2000 series is selected, because the design used in the PWM drive waveform generation, with the traditional 2000 series has been fully enough to meet the requirements. Its event viewer with dead zone has become a generation circuit, it is a good choice to deal with this design.
Secondly, in the choice of power electronic circuits, we chose the predecessor of the rectifi er circuit, it is simple to use, less consumable devices, debugging quickly, easy to achieve. Through the DSP pulse width adjustable with deadband PWM waveform to control the circuit's output voltage size.
Finally, I will be in urgent need of this area, hope that through my eff orts, I can have a new harvest and progress, I hope I can make new and better design, and ultimately applied to practice.
